The effect of the skeleton structure of flavanone and flavonoid on interaction with transferrin.
Transferrin has been exploited as a potential drug carrier for targeted drug delivery into cancer cells, which express high levels of transferrin receptors. In the present study, we identified specific structural features in flavonoids that were critical for binding to transferrin. Flavanone naringenin and flavonoid apigenin, two flavonoids with characteristic flavonoid core structures were selected for the study of the effects of C2-C3 single bond in the C-ring on transferrin binding. We determined the binding affinities by fluorescence quenching experiments and investigated the binding modes by CD spectra and molecular modeling. Our results demonstrated that naringenin bound transferrin with an affinity almost 100 times higher than that of apigenin attributed to its higher structural flexibility and lower acidity compared with apigenin. Our docking study showed that naringenin had stronger van der Waals interactions with transferrin, which was believed to contribute to its higher binding affinity. We also found that naringenin-binding induced greater increase in the α-helix content in transferrin than apigenin, suggesting that transferrin became more compact upon association with naringenin. Our study demonstrated that naringenin was a ligand for transferrin with good affinity. The results reported herein can facilitate the design and development of drugs that bind transferrin with high affinity.